Aminoglycoside suppression of a premature stop mutation in a Cftr-/- mouse carrying a human CFTR-G542X transgene.
Cystic fibrosis (CF) is caused by mutations in the gene encoding the cystic fibrosis transmembrane conductance regulator (CFTR) protein. Since approximately 5% of all mutant CF alleles are stop mutations, it can be calculated that approximately 10% of CF patients carry a premature stop mutation in at least one copy of the CFTR gene. Certain ethnic groups, such as the Ashkenazi Jewish population, carry a much higher percentage of CF stop mutations. Consequently, a therapeutic strategy aimed at suppressing this class of mutation would be highly desirable for the treatment of this common genetic disease. We have shown previously that aminoglycoside antibiotics can suppress premature stop mutations in the CFTR gene in a bronchial epithelial cell line [Nat Med (1997) 3:1280]. To address whether aminoglycosides can suppress a CFTR premature stop mutation in an animal model, we constructed a transgenic mouse with a null mutation in the endogenous CFTR locus (Cftr-/-) that also expressed a human CFTR-G542X cDNA under control of the intestinal fatty acid binding protein promoter. We then investigated whether the daily administration of the aminoglycoside antibiotics gentamicin or tobramycin could restore the expression of a detectable level of CFTR protein. Immunofluorescence staining of intestinal tissues from Cftr-/- hCFTR-G542X mice revealed that gentamicin treatment resulted in the appearance of hCFTR protein at the apical surface of the glands of treated mice. Weaker staining was also observed in the intestinal glands following tobramycin treatment. Short-circuit current measurements made on intestinal tissues from these mice demonstrated that a significant number of positive cAMP-stimulated transepithelial chloride current measurements could be observed following gentamicin treatment (P=0.008) and a near significant number following tobramycin treatment (P=0.052). When taken together, these results indicate that gentamicin, and to a lesser extent tobramycin, can restore the synthesis of functional hCFTR protein by suppressing the hCFTR-G542X premature stop mutation in vivo.